This paper adopts the asymmetric error correction technique to investigate the dynamics of household consumption in Central and Eastern European (CEE) countries. The asymmetric cointegration testing shows that households in all CEE countries but Bulgaria respond asymmetrically to negative and positive shocks. Further, the estimates of the asymmetric error correction equations show that despite underdeveloped banking sectors, households in all CEE countries asymmetrically responding to deviations but Slovakia exhibit loss aversion. As an explanation for this finding, we suggest that to smooth consumption, households in these countries deplete their savings. JEL classification codes: C22, D11, D12, E21.
Introduction
After the dissolution of the socialist system, Central and Eastern European (CEE) countries 1 started implementing political and economic reforms to move from centrally planned to market economies. The legal and financial sector reforms implemented during the transition period increased the depth and efficiency of the financial institutions and markets. Indeed, within the 1995-2010 period, the bank private credit as a percentage of GDP in CEE increased 2.8 times, while the net interest margin decreased by 0.9%. Furthermore, during the 1998-2010 period, the stock market capitalization as percentage of GDP rose 1.8 times, and the stock market turnover ratio increased by 25%. However despite significant progress, the financial institutions of all CEE countries are still inferior to those of most developed countries either in terms of depth or efficiency or both (Figure 1 ). For example, in terms of depth of the banking sector, only Estonia is close to Germany and Japan, whereas in terms of efficiency, none of the CEE banking sectors performs better than those of Germany and Japan. Among advanced countries shown in Figure 1 , only the banking sector of the US gives up to the banking sectors of some CEE countries in terms of depth and efficiency. This is not surprising because in contrast to many countries, the US economy has a well-developed market-based financial system which compensates the low developed banking sector. As shown in Figure 2 , the US financial market is superior to the financial markets of CEE countries, Germany, and Japan.
For households, higher financial development implies easy access to financial resources which enables them either to finance purchases of durable goods or smooth consumption during temporary declines in income. Since previous studies (Shea, 1995 , Shirvani and Wilbrate, 2000 , Apergis and Miller, 2006 find that households in Japan, Germany, and the US, the countries with developed financial systems, demonstrate loss averse behavior, then we should expect that due to relatively shallow and inefficient financial systems, households in CEE countries remain liquidity constrained.
The purpose of this paper is to determine whether households in the CEE countries indeed remain liquidity constrained due to relatively immature financial systems or instead become loss averse for some reason. To answer this question, we employ asymmetric error correction models which distinguish between negative and positive deviations of consumption from the long run equilibrium. Such differentiation allows us to conclude in which countries households are still exposed to liquidity constraints or become loss averse.
The results of the asymmetric error-correction tests show that households in all CEE countries but Bulgaria respond asymmetrically to short run deviations of consumption from the equilibrium levels. Further, the results of the asymmetric error correction models indicate that households in Slovakia are liquidity constrained, whereas households in the Baltic States, Czech Republic, Hungary, Poland, Russia, and Ukraine are loss averse. The finding that only in Slovakia households are liquidity constrained does not accord with the initial hypothesis. The most likely explanation of this result is that in the short run, after a negative shock, households in these countries prefer to deplete savings to maintain the same lifestyles rather than to decrease consumption.
The rest of the paper is organized as follows. The next section gives a brief overview of the related literature. The third section presents the concepts of loss aversion, liquidity constraints, and myopia. In the following section, the threshold error correction methodology is introduced. The fourth section describes the data, and the fifth section presents and discusses the estimation results. Finally, the last section concludes the paper with the summary of the empirical results and their implications.
Literature review
Previous studies examining the impact of income and wealth changes on consumption did not differentiate between negative and positive changes as they assume that households respond symmetrically to both positive and negative changes. However, there are several studies which find that actually consumption responds differently to positive and negative shocks. For example, Patterson (1993) analyzes the impact of credit constraints, changes in income and housing withdrawals on consumption within the two period intertemporal model and finds that positive and negative changes in income have asymmetric effects on consumption. Zandi (1999) also finds that consumers respond faster to wealth declines than to increases.
The neglect of the possibility for asymmetry not only worsens performances of models but also leads to the failure to identify whether households are loss averse or liquidity constrained. One of the first attempts to resolve this shortcoming belongs to Shea (1995) who conducts a test to assess whether the US households are myopic or liquidity constrained. He concludes that households are neither myopic nor liquidity constrained but loss averse because they show strong sensitivity to negative changes in income and wealth. In another study devoted to the US, Apergis and Miller (2006) apply an asymmetric error correction model to the quarterly data on non-durable consumption, after tax labor income, and stock market capitalization over the period 1957 to 2002. They find that consumers react more strongly to unfavorable news than to favorable news. Thus, their finding confirms the existence of loss aversion among the US households. Further, Shirvani and Wilbratte (2000) use multivariate co-integration tests to check for the presence of asymmetric responses of consumption to changes in wealth in the US, Japan, and Germany. Their results indicate that households in these countries are loss averse because in the short run, consumption responds more strongly to stock market price decreases than increases. Finally, Van Treeck (2008) applies 2SLS and ARDL methods to the quarterly US data over the period . The employed specification of the ARDL model allowed asymmetry not only in the short run but also in the long run. The estimates produced by the 2SLS method indicate the existence of loss aversion, whereas the ARDL method indicates loss aversion in the long-run and liquidity constraints in the short run.
Despite the sufficient evidence on asymmetric effects of negative and positive changes in income and wealth on consumption in developed countries, to our best knowledge, only one paper examined the possibility of asymmetry in the responses of household consumption to negative and positive shocks in CEE countries. Sonje et al. (2012) use the threshold cointegration method proposed by Enders and Siklos (2001) to study household consumption dynamics in four CEE countries. They conclude that in Bulgaria, Croatia, and Estonia, consumption significantly adjusts only to negative discrepancies, whereas in Czech Republic, consumption exhibits symmetric adjustment to negative and positive discrepancies. This paper extends the article of Sonje et al. (2012) in several ways. First, in this paper we increase the number of countries to ten. Second, we interpret the asymmetric responses of household consumption to positive and negative shocks within the concepts of loss aversion, liquidity constraints, and myopia. Finally, we examine whether the degree of financial development explains the behavior of CEE households during short run positive and negative shocks.
Theoretical framework
The standard model used in the analysis is derived from the Life Cycle Model proposed by Ando and Modigliani (1963) . According to this model, the consumer maximizes his or her utility subject to the budget constraint, so we assume that at the end of the period, wealth equals to gross saving plus interest income: where w t is consumer's wealth at the beginning of the period, c t is household consumption, y t is current labor income, r is real interest rate, and β is a time preference factor.
Assuming that the utility function is quadratic, real interest rate is equal to a time preference factor, and labor income is AR(1) process, we obtain the following expression which implies that current household consumption depends on its labor income and wealth: ) 1 ( Although the coefficients α and β in equation (1) reflect the long run marginal propensities to consume, in the short run, there is a possibility of a deviation from the long run relationship due to positive and negative shocks. The way households respond to deviations depends on such characteristics of households as loss aversion, liquidity constraints, and myopia.
The concept of loss aversion, first introduced by Kahneman and Tversky (1979) , originates from experimental evidence which suggests that people evaluate outcomes not in terms of levels but in terms of changes relative to some reference point. Furthermore, experiments show that agents value changes asymmetrically. In particular, they care more about losses than gains of the same magnitude. For household consumption, the concept implies that households tend to be more sensitive to decreases than to equivalent increases in their consumption relative to the long run equilibrium level. Hence, when labor income and wealth are below the equilibrium levels, they smooth consumption through borrowing. However, when labor income and wealth exceed their equilibrium levels, households prefer consuming above the steady level to making savings. (Bowman et al., 1999 and Kahnmean et al., 1991 , Tversky and Kahneman, 1991 Liquidity constraints which imply that households cannot maintain their consumption level during low income periods through borrowing can occur for a number of reasons. First, poorly developed financial markets or existence of capital controls can restrict access of local banks to international financial resources. In such a case, banks will loan money at interest rates which may not be affordable to many households. Second, the lack of information regarding credit risks of borrowers causes the risks of moral hazard and adverse selection and therefore refrains banks from providing loans to households or makes banks increase lending rates. Third, banks are reluctant to provide or extend credits to households which cannot provide financial or real assets as collateral. Although, under liquidity constraints, households are unlikely to maintain their consumption in recession, they can save for a rainy day in a boom period. (Flavin, 1985 , De Brouwer, 1996 , Gomez and Paz, 2010 , and Beznoska M. and R. Ochmann, 2012 Under myopia, consumption closely follows income and wealth. Therefore, households react symmetrically to positive and negative deviations of consumption from the long-run equilibrium level (Shea, 1995) . Madsen and McAleer (2000) explain myopia by the presence of income uncertainty which encourages households to increase precautionary savings when income decreases and do the opposite when income increases. As a result, we observe that consumption decreases following a negative shock and increases following a positive shock.
Although the concepts of loss aversion and liquidity constraints represent different mechanisms, both of them assume that households respond asymmetrically to fluctuations in income and wealth. In this case, the application of the standard econometric approaches such as the Engle-Granger two-step procedure, the Dynamic OLS method, and the Vector Error Correction Model which do not distinguish between responses to negative and positive shocks will not enable us to conclude whether households experience loss aversion or liquidity constraints or myopia. To determine a household type, in the next section, we introduce econometric methods whose construction allows separating effects of positive and negative changes in variables.
Econometric framework
The econometric techniques used to investigate the asymmetric responses of variables include such methods as 2SLS, ARDL, and the Engle-Granger two-step procedure with asymmetric equilibrium errors (TAR, M-TAR) proposed by Enders and Siklos (2001) . Although the 2SLS method was one of the first and most popular methods, the use of this approach can be problematic. In aggregate consumption studies, researchers use lagged values of variables as instruments for their current values, and for this purpose, they use either longer or shorter lags. On the one hand, when longer lags are used, the instruments are unlikely to be correlated with an error term, but they can be weakly correlated with explanatory variables. On the other hand, when shorter lags are employed, the instruments can be strongly correlated with both explanatory variables and an error term. Given that, the validity of lags as instruments is questionable, the 2SLS estimates cannot be always credible. The ARDL approach is usually used when variables have different orders of integration. When variables follow integrated of order one processes, the error correction methodology is normally applied. Since variables employed in the current study are difference-stationary, and the 2SLS approach is unsatisfactory due to the use of lagged values of variables as instruments, the empirical analysis will be performed using the TAR/M-TAR approach.
The Enders and Siklos (2001) procedure begins by estimating the long-run equilibrium relationship of the following form:
(1) where c t is consumption, y t is labor income, w t is wealth, and μ t is a stochastic disturbance term; c t , y t , and w t are I(1) processes.
In the standard Engle-Granger methodology, we use the residuals from the long-run equation (1) to estimate the following equation:
(2) where ε t is a white noise disturbance.
Rejecting the null hypothesis of no co-integration (ascertaining that -2<ρ<0) implies that the residuals of (2) are stationary with mean zero.
According to the Engle-Granger procedure, the changes in μ t equals ρ times μ t-1 regardless of whether μ t is positive or negative. This assumption of symmetric adjustment can be problematic if consumption adjusts asymmetrically. A formal way to introduce asymmetric adjustment was proposed by Enders and Siklos (2001) who allow the deviations from the longrun equation in (1) behave as a threshold autoregressive (TAR) process. Thus, the residuals from (1) are estimated in the following form:
where ε t is a white noise disturbance, and I t is the Heaviside indicator function such that
where τ is the value of the threshold which is unknown and needs to be estimated. However, in many empirical applications, it is appropriate to set the threshold value to zero. Enders and Siklos (2001) also introduce an alternative method for computing the Heaviside indicator:
If specification (5) of the Heavyside indicator is used, the model is named the momentum-threshold autoregressive (M-TAR) co-integration model. The special characteristic of this model is that it allows the series to respond more strongly in one direction than the other. M-TAR models can be especially helpful in consumption analysis since households usually attempt to smooth any large changes in consumption.
To estimate the threshold value, we use the method suggested by Chan (1993). According to this method, first, the estimated residuals are ascended in the way that μ 1 <μ 2 <…<μ T , where T is the number of observations, and then the first and the last 15% of observations are discarded. The remaining 70% of observations are threshold candidates. For each threshold candidate, (3) is estimated, and the candidate at which the OLS estimation does not suffer from serial correlation and yields the smallest sum of squared errors is considered to be the optimal threshold value.
If serial correlation is detected in (3), then it needs to be augmented with lagged changes of μ t , such that (3) becomes:
where ε t is a white noise disturbance. After estimating (3) or (6), one proceeds to examining the asymmetric co-integration relationship. First, it is necessary to determine whether variables in TAR and M-TAR models are cointegrated. For this purpose, the null hypothesis of no co-integration among variables (H 0 : ρ 1 =ρ 2 =0) is tested. However, since the F-statistic of the null hypothesis has a non-standard distribution, the critical values are obtained using Monte Carlo experiments. If the null hypothesis of no co-integration is rejected, the null hypothesis of symmetric adjustment (H 0 : ρ 1 =ρ 2 ) can be tested using a standard F statistic. The failure to reject the null hypothesis implies that households are myopic.
In the presence of the asymmetric co-integrated relationship, the error-correction model for c t takes the form:
where ρ-s are adjustment coefficients, and ε t is a white noise disturbance. ρ 1 reflects the speed of adjustment to positive shocks, and ρ 2 reflects the speed of adjustment to negative shocks. If ρ is statistically significant then the larger ρ implies the faster convergence to the long-run equilibrium level. Hence, the large and significant ρ 2 means that households are loss averse, whereas the small and significant ρ 2 means households are liquidity constrained.
Data description
The data set analyzed in this study comprises of quarterly time series of 10 emerging economies from Central and Eastern Europe: Bulgaria, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Russia, Slovakia, and Ukraine. The data cover the period 1995Q1-2012Q2 when available 2 and include the following variables: final household consumption expenditure measured as total expenditure of households on goods and services, compensation of employees measured as total remuneration of employees which includes not only wages but also employers' social contributions, and a stock market index. The sources of consumption and compensation data are Eurostat and the statistical offices 3 , while stock market data come either from the statistical portal of stock market data 4 or the websites of the individual stock exchanges. All variables are adjusted to real terms by the CPI's and seasonally adjusted by the X-12 ARIMA method. Furthermore, all variables are transformed into natural logarithms; income and compensation variables are in a per capita basis.
It should be acknowledged that due to the availability and homogeneity reasons, the data employed here do not totally agree with the definitions of the variables used in the Life Cycle model, and this fact imposes some limitations on the statistical analysis in this study. First of all, the current study uses total consumption, whereas the Life Cycle model considers only nondurable consumption. The standard theory uses only non-durable consumption because it represents a flow variable, whereas durable consumption represents additions and replacements to the asset stock and hence may have a different dynamic pattern (Mehra, 2001 ). However, Mehra (2001) mentions that the use of total consumption is validated if the purpose of the study is to estimate the effects of labor income and stock market wealth changes on consumption. Second, compensation of employees rather than pure labor income is used. Third, the lack of data on stock market wealth of households left no choice as to proxy it by the stock market index. Finally, since logs of aggregate time series tend to be more linear than their levels, we employ logs of variables (Mehra, 2001) .
Additionally, the statistical analysis uses a set of dummy variables to account for the episodes of financial crisis and other specific events in the economic histories of CEE countries. Following the definition suggested by Hahm et al (2012) , we define dummy variables for these periods as follows: it takes the value of one when the rate of change of the stock market index belongs to the bottom 3% tail of the pooled in-sample distribution (Bulgaria-2008Q4, Czech Republic -2008Q4, Czech Republic-2011Q3, Estonia -2008Q4, Hungary-1998Q3, Hungary -2011Q3, Latvia -2008Q3, Lithuania -2008Q4, Poland-2008Q4, Poland-2011Q3, Russia-1998Q2, Russia -2008Q4, Slovakia-1998Q1 and 1998Q2, Slovakia -2008Q3, and Ukraine -2008Q3) and 0 otherwise. The dummies for 1998 refer the Russian financial crisis, the dummies for 2008 refer to the global financial crisis, and the dummies for 2011 correspond to the fears regarding the European sovereign debt and downgrade of the French sovereign rating.
Before proceeding to the co-integration analysis, the first step is to confirm that all variables are integrated of order one (I(1)) processes. In order to test the stationarity of the variables, the Augmented Dickey -Fuller (ADF) test is performed. The lag length for the test is chosen by the Schwarz information criterion (SIC). The results, displayed in Table 1 , show that the logs of consumption, income and wealth in Bulgaria, Hungary, Lithuania, and Poland are I(1) processes. In the case of Czech Republic, the ADF test indicates that consumption and wealth variables are I(1), whereas an income variable is an I(2) process in the "constant" and the "constant and trend" specifications. However, from the test details it becomes clear that the constant term and the constant and trend terms are statistically insignificant at the five percent level; hence, the result of the ADF test specification without exogenous terms is accepted. For Estonia, income and wealth variables are I(1) processes, whereas a consumption variable is an I(1) process in the "constant" and "none" specifications of the ADF test and an I(2) process in the "constant and trend" specification. However, since the trend variable is statistically insignificant at the conventional levels, the consumption variable is also considered to be an I(1) process. For Latvia, the ADF test shows that income and wealth variables are I(1) processes, but a consumption is an I(2) process. In the case of Russia, wealth is an I(1) process; consumption and income variables are trend stationary. In Slovakia, income and wealth variables are I(1) processes, but a consumption variable is trend stationary. Finally, for Ukraine, the ADF test finds that income and wealth are I(1) processes, whereas the "none" specification considers a consumption variable to be an I(2) process. However, a consumption variable is to be regarded as an I(1) process because in the "constant" specification of the ADF test for the first difference, the constant is statistically significant at the five percent.
The use of parametric corrections for autocorrelation by the ADF test decreases its power; hence, there is a risk of erroneously failing to reject the null hypothesis of non-stationarity. For this reason, as an alternative, we employ the Phillips -Perron (PP) test which uses the semiparametric correction. The PP test results, presented in Table 2 , imply that all variables, except income variables in the case of Russia and Slovakia which are trend stationary, are I(1) processes. Since the PP test is superior to the ADF test in terms of autocorrelation correction, its results are preferred. Given that all variables are either I(1) processes or trend stationary, the co-integration methods can be applied. However, to account for trend stationarity of some variables in the case of Russia and Slovakia, the long-run equations of these countries will be augmented with time trend variables.
The presence of the structural breaks can question the reliability of the ADF test and PP test results because a break in a trend causes serial correlation which resembles a random walk; therefore, we may erroneously fail to reject the null hypothesis of a unit root for series with a break (Perron, 1989) . However, in our case, the breaks in the series should not raise concerns because our finding that the variables are I(1) accords with the previous studies. 
Empirical results
Following the previous studies, initially, we test the existence of the asymmetric co-integration using the TAR and M-TAR adjustment with zero thresholds. The test results which are not presented here for space reasons show that the null hypothesis of no co-integration (ρ 1 =ρ 2 =0) is rejected, but the null hypothesis of symmetric adjustment (ρ 1 =ρ 2 ) is accepted for all countries. The failure to find asymmetry in the adjustment mechanisms should not be surprising because in the presence of adjustment costs and possibility of measurement errors, setting the threshold value to zero is not reasonable (Enders and Dibooglu, 2001) . Indeed, the picture changes when we use the consistent estimates of the thresholds obtained through Chan's (1993) methodology. Table 3 reports the coefficients along with F-statistics for the co-integration and asymmetry tests for the TAR and M-TAR models with the consistent estimates of the threshold values. The lag length for each specification was determined based on the diagnostics checking of the residuals: the number of lags is increased from 0 to a certain number unless the LM test finds serial correlation in residuals. Both specifications of all ten countries satisfy the necessary conditions for convergence (ρ1<0 and ρ2<0). Since inference made from the co-integration test based on the usual critical values can be incorrect, the values of the F-statistic for the null hypothesis (ρ1=ρ2=0) are compared with the critical values specially tabulated for the case of three variables in Enders and Dibooglu (2001) . It is concluded that the null hypothesis of no co-integration is rejected at least at the 5% significance level in all cases except the TAR specification of Russia in which the null hypothesis is rejected only at the 10% level. Once co-integrating relationships are found, we can proceed to testing for asymmetry using the usual F statistic. In the case of Bulgaria, we fail to reject the null hypothesis of symmetric adjustment for both TAR and M-TAR specifications, and in the Latvian case, we cannot reject the null hypothesis only for the TAR specification, whereas for all other countries, we accept the alternative hypothesis for both specifications at the conventional levels. Since for Bulgaria no evidence for asymmetric adjustment in both specifications is found, this country is excluded from the subsequent analysis. In fact, the symmetric adjustment of the Bulgarian households to both negative and positive deviations implies that they follow an income trend and therefore are considered to be myopic.
Further, based on SC, we determine that the M-TAR process provides the better fit for Czech Republic, Hungary, Latvia, Lithuania, Russia, and Ukraine, whereas the TAR process fits the data better for Estonia, Poland, and Slovakia.
Having found support for asymmetric co-integration and determined the appropriate adjustment mechanisms, we proceed to the estimation of the error correction models. The estimates of the asymmetric error correction models and the results of the diagnostic tests are displayed in Table 4 . The LM, ARCH, and Jarque-Bera tests show that the residuals of all estimated equations do not suffer from both serial correlation and heteroskedasticity and follow normal distribution. At the first glance, it can be surprising to see positive adjustment coefficients in some models since a positive error correction term implies divergence rather than convergence; however, these phenomena should not raise concerns since they are statistically insignificant at the conventional levels. Furthermore, the statistical insignificance of the error correction terms should in no way be interpreted as the absence of the co-integration relationship. In fact, the insignificance of the error correction term implies that the adjustment of household consumption to shocks takes place within one period (Paiella, 2009) . Notes: *, **, *** indicate significance at the 10, 5 and 1% levels respectively Table 4 The estimated error correction equations using the threshold estimates The Czech model indicates that the adjustment term is statistically significant for a deviation above the long-run equilibrium but not for a deviation below the equilibrium. The magnitude of the adjustment coefficient implies that consumption converges by 50% of a positive deviation from the equilibrium within one quarter. At the same time, the insignificance of the adjustment coefficient for a negative discrepancy suggests that the Czech households adjust completely to a negative deviation within one quarter.
In the case of Estonia similar to the Czech model, only the adjustment term for a positive deviation is statistically significant at the conventional levels. It appears that within one period households adjust by 57% of a positive discrepancy. The insignificance of the negative adjustment term implies that the Estonian households complete the adjustment process within one quarter.
The results of the M-TAR model of Hungary show that the adjustment coefficients for both negative and positive deviations from the long-run equilibrium are not statistically significant at the 5% level. The insignificant error correction terms suggest that households fully correct negative and positive discrepancies within a quarter.
The estimation output of the Latvian M-TAR model indicates that the adjustment term for a positive discrepancy is significant at the 1% level, whereas for a negative discrepancy, it is insignificant. Thus, the Latvian households adjust 85% of a positive deviation in one quarter and adjust fully to a negative deviation within one quarter.
In the case of Lithuania, the error correction term for a positive deviation is not significant and for a negative deviation, the term is significant only at the 10% level. Hence, it can be assumed that the Lithuanian households adjust completely to both positive and negative deviations from the long-term equilibrium within one quarter.
The results of the Polish model show that the adjustment coefficients for positive and negative deviations are insignificant. The insignificance of the adjustment terms suggests that the adjustment process for deviations above and below the equilibrium level is completed within one quarter.
For Russia, it is found that the adjustment terms for both negative and positive deviations are not significant at the conventional levels. The results allow us to conclude that the Russian households correct negative and positive discrepancies completely in one quarter.
The Slovak results differ from the results of the other countries because in the Slovak model, the adjustment terms for negative and positive deviations are statistically significant at the 5% level. Meanwhile, the magnitudes of the terms suggest that the speed of adjustment is faster for positive than for negative discrepancies. Numerically, we can say that 53% of positive and 40% of negative discrepancies are corrected in one quarter.
Finally, the output of the Ukrainian model shows that both adjustment terms are statistically insignificant at the conventional levels. Thus, the results suggest that the households adjust completely to positive and negative deviations within one period.
Generalizing the aforementioned empirical results, we can conclude that the Czech, Estonian, Hungarian, Latvian, Lithuanian, Polish, Russian, and Ukrainian households are loss averse as they immediately adjust to negative deviations of consumption from the long-run equilibrium levels. The Slovak households, on the contrary, are liquidity constrained since they do not correct downward disequilibria immediately. Furthermore, the immediate and full adjustment of households in Hungary, Lithuania, Poland, Russia, and Ukraine to positive discrepancies allows us to suggest that households in these countries prefer to translate increases in income and wealth into savings. In Czech Republic, Estonia, Latvia and Slovakia, on the contrary, households do not hurry to put extra money into savings.
Overall these findings only partially agree with the findings of Sonje et al. (2012) . For example, if for Estonia, our results are the same, for Bulgaria and Czech Republic, the results are different. The differences in the findings can be explained by the differences in terms of time periods, definitions of consumption and income, proxies for wealth, and use of event dummy variables.
The conclusion that households in all CEE countries but Slovakia are loss averse while the financial systems in these countries fall behind their high income counterparts is surprising. The plausible explanation of this finding is that under the condition of limited liquidity, households dissave to maintain the same level of consumption. Indeed, Figure 3 shows that the households deposits/compensation to employee ratio in CEE countries where households are loss averse are lower than in Slovakia where households are liquidity constrained.
Conclusions
The ability of households to smooth consumption in times of negative shocks largely depends on their ability to borrow which is subject to the development of the domestic banking sector. Households in countries with relatively underdeveloped banking sectors will encounter difficulties in obtaining loans, and they will decrease consumption, whereas households in countries with relatively developed banking sectors will exhibit loss aversion and maintain the same consumption level through easy credit access.
Given that the banking sectors in CEE countries are immature in comparison with those of high income countries, we can expect that CEE households are liquidity constrained; hence, they will be unable to smooth consumption. To test this hypothesis, we use TAR and M-TAR models and find that, on contrary to our initial expectation, households in all CEE but Bulgaria and Slovakia demonstrate loss aversion and adjust to negative deviations of consumption from the equilibrium level within one period. Since households' opportunities to maintain consumption through borrowing are limited, they do it through depleting own savings.
Obviously, there is a risk that if households continuously dissave to smooth consumption and their income does not increase in the future, the level of savings will be low. Low savings can hamper economic growth because savings determines investment and therefore economic growth.
